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ABSTRACT , ^ ^ ■ 

A neifly developed instructional system for 
.introductory college geography links the computer with the 
geographer's most traditional ^nd essential tool*- the thematic map; . 
The use of the computer overcomes the logistical and .mechanical 
problems associated with the teaching of thematic mapping. to large 
groups and helps the students to focus upon the cardinal issues of 
depision^ making* 'The instructional system consists of a series of 
modules (data banks, mapping programs/ and a trinsgeneration program) 
linked- by a main program. .The data banks contain dey variables for a 
geogxraphic area and data packages needed to contruct symbol, 
ci^ropleth, and -isopleth maps. .CMAP and SYMAP .are the mapping, 
prc^rafis* The transgenerati on .program uses the same approach as the 
biomedical (BMD) system. .A Burroughs B-3500 computer is used.. 
Stiid^t0^*select a theme and vfuriables and input 'data to the computer. 
Individual student information is stored on a disc until maps for the 
entire class are ready to be run at one time. , interviews, with 
students and examination performance indicate the system is 
successful. . (FB)' 
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In the cealB o£ undergraduate 'instruction, geographers are just beginning to Tiev the 
computer as a tool vhich coaplesents the 'instructor and ether teaching aids* For ftost 

fy^ geography najors, exposure to computers either dpes^not occur until their graduate training 
or until they ^take a quantitative kethods or model construction course late in their 
undergraduate work. Very fev aon^geography majors are exposed to coapaters when taking 
geography courses. * This paper presents an instruction=al systsa, for an , introductory 
geography course, _ vhich. links the computer with the geographer's aost traditional and aost 

essentiai tool: th^ thematic map* 

UJ 

Saography 100, Introductory Geography, is taken mainly by fr^shmen-and juniors vho have 
, transferred from two year colleges. Fpr many of these students,^ Geography 100 represenrs 
their first formal course in geography and one of \heir major interests in taking the course 
±3. to learn more about maps* k series of lectures is presented on hov thematic maps are used 
to synthesize and to commutficate information" and ideas. Employing concepts presented in 
lecture, the student uses the laboratory-discussion periods to develop maps via -the computer. 

* £roblem_Arga 

- Before utilizing the computer, the teaching of thematic mapping to a large introductory 
geography class created many logistic and mechanical p.robl<=i35 that obscured the most 
important element in developing thematic maps: the decision making process. The instructor 
^faced.tiie problem .of either ^per^ttlng -too auch latitude by alio.: inq students to find their 
own data. to -be mapped and their o«n base maps, or . g too riqid by providing students with 
a limited selection of data and other materials* The fi t approach gave students 
considerable f reedom in the ^ selection of topics^ -o be t^t^>ped, but created numerous 
difficulties for the instructor since the data ucuaily a-^iected by students were 
inappropriate or too complex. _ The second approach reducea *he insrructor*s problems bu^ 
limited the topics available to the students, which often. caused frustration and boredom. 

The major mechanical- problem was the actual preparation of the map. This stage in the 
map*s development required considerable time and some drafting experience,, both of which many 
students did not have. -These limitations allowed students to fsake only one, or possibly two 
maps. Since so much of their time and effort -was spent at this stage of development, the 
importance of decision making became secondary, and one o£ the instructor's major goals was 
not met. - 

Qbiective 

The objective of this instructional system is to introduce students to thematic mapping 
and the decision making processes associated with it. Tc meet this objective,* the 
, aforementioned logistic and mechanical problems were eliminated by developing an 
inistructional computer system. Hew students are learning about thematic mapping and their 
major concern is with the decision making processes. 
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gygan^zaj^ion , of ?ggpgter_SYstem 

The instructional system consists of a series of modules (data banks, mapping programs, 
and a transgeneration prcgram) linked by a main program. (See Figure 1) The data banks 
contain data on a certain number of key variables within a particular geographic area, and 
also contain the data packages needed to .construct the different types of maps of the 
geographic area. Three types of maps are available at the present timet the symbol map, the 
choropleth map, and the isopleth map. C2SAP written by Sortcn H, Scripter and SYHAP written 
by Harvard Laboratory for Computer Graphics are the two mapping programs employed m this 
unit. CHAP has been modified by the author to accept case^ values and parameter values in the 
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Figure 1. Flow Chart of Computer Mapping System 



saae foriat used by SYJIihP* This coaion input foriat periits easy transfer between thejtiro 
prograas* CHAP is used aainly to. oaks the ;*y»bol and choropleth aaps, while STHAP , produces 
the isopleth aaps. SYHAP is also. a backup program for^aaking syabol and choropleth aaps, but 
since it cpnsuaes a .considerable aaount of tiae, CHAP is auch aore practical to use. The 
transgeneration ' prograa is designed along the saae approach . as the Bioaedical, (BHD) , 
transgen^ration systea. This program allons new data to' be foraed froa data already located 
in a data bank. Therefore, this prograa peraits the databanks to be kept saall in teraiS of 
the nuaber of variables ,to be iaintained, but provides for the possibility of having data on 
hundreds cf different variables* . - 

* Once a sruderit has aaut? his decisions about a aap, they are recorded on a single page 
fora and given to the instructor who has the inforaatioo keypunched. Experienced studint 
keypunchers are able to punch this inforaation * rather fast and with a high degree of 
accuracy. To instruct each student on how to keypunch his cwn inforaation would create aajor 
logistic probleas due to -a liaited nuaber of keypunches. Experience has also shown that 
novics student keypunchers create nuaerous errors and beccae easily frustrated with the 
entire project. Af.ter the parameters are keypunched and read in, the aain- prograa scans the . 
appropriate data bank for the aap data' package and the data, to be aappVd. . This inforaation 
xs teaporarily stored on a disk until .the necessary inforaation for all the aaps to be run at 
one tiae is ready; then the inforaation is read froa the disk to one of the two aapping 
prograas. 

^ If* a student elects to fora new data by the transgenerat ion ' prograa , an extra step' 
occurs in the systea. Before a student is able to aake aeaningful decisions in tte creation^ 
of his aap, he aust exaaine the data; therefore, a list of the new data is prepared for hia 
by the caaputer* After exaatning the data and aaking his decisions, he subaits his paraaeter 
inforaation for aaking the aap.. - ^ - . . 

This instructional systea is operational on a Surroughts B-3500 coaputer with a aeaorf 
size of 90000 bytes and with two tape drives and a disk storage unit. This configuration is 
coaaon to apst four year colleges and soae two-year colleges within the State 'University of 
Mew Tt>rk. Thus, it requires little effort ^o transfer this instructional systea, or- any 
other software systea to the other units within SOHY. 



IktialiS-SaESins 

Theaatic aaps are developec' by geographers to synthesize and to coaaunica.te inforaation 
an^l Ideas. Therefore, except for reference type aaps, students need to be exposed to. the way 
aaps are foraulated in order to lakebest use of thea. The aost involved aethod of exposing 
students to theaatic aapping, and probably the best aethod, is to have students aaice thematic 
aaps. An instructor aay present a series of lectures on the concepts of theaatic capping, 
but until students aake their first aap, the concepts are abstract. 



During the labcratory-discussion sessions students select topics that they wish to aap. 
usually, the topics relate to conteaporary probless. They fcraulate theaes about .their 
topics and search the data banks for, variables which aight be ased to present th^ir theaes. 
next, they go to the library to read and attempt to analyze the definition of their variable 
and to deteraine how the data for the variable was ccllected. 

After selecting the theae and the variable, ^the student aust*decide the type of aapping 
technique to eaploy. The syabol aap is used to sho\i point type data, the choropleth m*ap to 
show area data, ai;d the isopleth ?ap to show volume- data. Often students try all three 
mapping techniques on the same variable in order to compare the techniques. As tht different 
mapping techniques are being inspected, students are also making exploratory maps of their- 
variables. How a long^ series of numbers aight be spatially distributed on a aap is difficult 
for .most students to* visualize; hence, the need for exploratory maps. They eight find from 
these maps that their theme is not supported by their variable, which means either the re- 
examination of their theae or selection of a different variable. 

With themes determined and data selected, ^tfeie students now decide the number and 
intervals of aap categories, symbol patterns, and title and source. Here again they aight 
aake a series of raps investigating the consequences of their decisions. Once they coapl<?te 
their final aap, they write a. report indicating the theme of their aap and the difficulties 
they encountered. The final aap and report. are given to the instructor for grading. 

The instructor throughout the project warns the students that they aight develop a good 
aap in terms of coaaunicating ^ their theme, but that does net aake their theae valid in teras 
of -the real situation. The theaatic aap is used to synthesize and to coaaunicate inforaation 



and ideas based oa their decisions. The ralidity of their decisions lust rest on other 
eiridence. 



Based un intertrievs and exaeination performance of o?er 120 students during the past 
year^ the objective of this instructional systea with the strong assistance of* the coaputer 
has beeu aet and has been successful^ Students have a auch better understanding of theaatic 
aaps and the decision aaking process behind aaps. Soae students wish to use the systea in 
other courses and have talked about laking computer atlases, two students enrolled in an 
advanced course on coaputer sapping that was offered by the author iiith the hope of getting 
jobs tfith planning fir as producing ccsputer aaps. 

Based on the success of this instructional systes, it is being expanded so that students 
m advanced courses will bir able to use it to produce saps for class projects or tera papers^ 
Another aodule is being planned for the systea iihich Mill persit students to .retrieve data 
froa the data banks to use in statistical prograis. Ilso, an effort is being aade to acquire 
a,Jigital plotter so that other types of aaps can be produced. 
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